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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the capacity of an alkaline storage battery by obtaining 
nickel hydroxide active material easy in manufacturing, large in bulk density, excellent in 
conductivity, and being higher order. 

SOLUTION: A cobalt compound of average valence of two or less is stuck to positive electrode 
active material containing nickel hydroxide as a main component. The cobalt compound-stuck 
positive electrode active material particles by a sticking process are heat treated in the 
coexistence of alkaline aqueous solution and oxygen so that the cobalt compound is stuck onto 
the surface of the positive electrode active material particles as a higher order cobalt 
compound with turbulent crystallinity containing alkaline cation. The positive electrode active 
material particles are mixed with the alkaline aqueous solution so as to form slurry, and the 
slurry is electrochemically oxidized so that the nickel hydroxide is formed into the higher order 
nickel compound of large bulk density. 
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damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the nickel electrode active material for alkaline batteries characterized by being 
the nickel electrode active material for alkaline batteries which made the cobalt compound 
adhere to the front face of the positive-active-material particle which uses nickel hydroxide as a 
principal component, for said cobalt compound being a high order cobalt compound with which 
crystallinity contains turbulence and an alkali cation, and said nickel hydroxide being a high order 
nickel compound with large bulk density. 

[Claim 2] The average valence of said high order nickel compound is a nickel electrode active 
material for alkaline batteries according to claim 1 characterized by being 2.15-2.40. 
[Claim 3] Said high order cobalt compound is a nickel electrode active material for alkaline 
batteries according to claim 1 or 2 characterized by considering as 1 - 10 % of the weight to said 
positive-active-material all weight. 

[Claim 4] It is the manufacture approach of the nickel electrode active material for alkaline 
batteries which a cobalt compound is made to adhere to the front face of the positive-active- 
material particle which uses nickel hydroxide as a principal component, and is used as the nickel 
electrode active material for alkaline batteries. The adhesion process at which an average 
valence makes the cobalt compound below divalent adhere to the positive-active-material 
particle which uses said nickel hydroxide as a principal component. Said positive-active-material 
particle to which the cobalt compound adhered according to said adhesion process is heat- 
treated under coexistence of an alkali water solution and oxygen. Crystallinity said cobalt 
compound Turbulence, The alkali heat treatment process made to adhere to the front face of 
said positive-active-material particle as a high order cobalt compound containing an alkali cation, 
The process which mixes with an alkali water solution the positive-active-material particle which 
passed through said alkali heat treatment process, and is made into a slurry, The manufacture 
approach of the nickel electrode active material for alkaline batteries characterized by having 
the charge process to which said slurry is electrochemically oxidized and bulk density uses said 
nickel hydroxide as a large high order nickel compound. 

[Claim 5] The manufacture approach of the nickel electrode active material for alkaline batteries 
according to claim 4 characterized by acjjusting the average valence of said high order nickel 
compound to 2.15-2.40 by adjusting charge quantity of electricity in said charge process. 
[Claim 6] Said adhesion process is the manufacture approach of the nickel electrode active 
material for alkaline batteries according to claim 4 or 5 characterized by being the process which 
deposits a cobalt compound on the front face of the positive-active-material particle which uses 
said nickel hydroxide as a principal component. 

[Claim 7] Said adhesion process is the manufacture approach of the nickel electrode active 
material for alkaline batteries according to claim 4 or 5 characterized by being the process which 
mixes both the positive-active-material particle, the cobalt hydroxide, cobalt oxide or cobalt 
hydroxide which uses said nickel hydroxide as a principal component, and cobalt oxide. 
[Claim 8] Said high order cobalt compound is the manufacture approach of the nickel electrode 
active material for alkaline batteries given in either of claim 4 to claims 7 characterized by 
making it become 1 - 10 % of the weight to said positive-active-material all weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nickel positive active material and its 
manufacture approaches of an alkaline battery, such as the nickel and hydrogen battery and 
nickel cadmium battery which used nickel hydroxide as positive active material, and a zinc nickel 
oxide battery, and relates to the nickel active material for alkaline batteries which used the 
cobalt compound for this positive active material as an electric conduction agent especially, and 
its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, compared with the former, the highly efficient 
battery is demanded by the rapid spread of the portable electrical and electric equipment and 
communication equipment. It is in such a background and amelioration of a nickel electrode 
active material is variously proposed also in the alkaline battery which uses nickel hydroxide as 
positive active material for much more high-performance-izing of a battery. For example, in 
JP,59-1 6269 A the approach of making nickel hydroxide high order with an oxidizer is proposed 
Since it becomes possible to increase the pack density to an electrode substrate when nickel 
hydroxide was made high order, it can make with high-density nickel hydroxide powder and this 
high-density nickel hydroxide powder is used as an active material, the energy density of a nickel 
electrode can be raised. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the approach proposed in 
JP.59-1 6269.A, it is thought that effectiveness is in high capacity-ization theoretically, but 
actual — bulk density — targe (** is small) — ** — electrochemical — a desirable crystallized 
state — Namely, it is hard to become beta mold oxy-nickel hydroxide (beta-NiOOH: 
1 9.8cm3/mol). gamma mold oxy-nickel hydroxide (gamma-NiOOH: 30.6cm3/mol) whose bulk 
density is small (** is large) and is not desirable as an active material for ** nickel electrodes 
generates, or Only the front face of a nickel hydroxide particle received oxidation, and produced 
the problem that it was difficult to acjjust the degree of oxidation. Moreover, the oxidizer 
remained in the nickel active material and a possibility of doing a bad Influence within a battery 
also had it. 

[0004] Since it was such, the approach of oxidizing electrochemically under existence of an alkali 
water solution as an approach of making nickel hydroxide making it high order was proposed. In 
this approach, after making conductive bases, such as foaming nickel, fill up with electric 
conduction adjuvants, such as nickel hydroxide and a cobalt compound, since nickel hydroxide is 
not made to make it high order and an oxidizer does not exist, it is an approach desirable to 
high-capacity-izing by being immersed into the electrolytic solution and carrying out the charge 
and discharge of the plate formed by doing in this way. 

[0005] However, after oxidizing and returning the plate which filled up the conductive base with 
electric conduction adjuvants, such as nickel hydroxide and a cobalt compound, a possibility that 
an active material might be omitted in the washing process made to secede from alkali was 
produced, and all these processes produced the problem that it was complicated and the 
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prpduction process of a plate became complicated. Moreover, while producing the problem that 
the reinforcement of conductive bases, such as foaming nickel, fell in the charge-and-discharge 
process which performs this oxidation and reduction, the problem that variation arose also in the 
oxidation condition was also produced. 

[0006] Here, if nickel hydroxide is made high order on a direct electrochemistry target in the 
state of powder, it will become possible to obtain the alkaline battery of high capacity, but since 
nickel hydroxide itself is lacking in conductivity, it cannot oxidize nickel hydroxide by the usual 
electrochemical oxidation approach. For this reason, these people proposed the approach of 
forming a high order cobalt compound on the surface of nickel hydroxide in JP.8-148145.A and 
JP,8-*148146.A in order to raise the conductivity of nickel hydroxide. 
[0007] In the approach proposed in these JP,8-"148145,A and JP,8-148146,A. the cobalt 
hydroxide of the front face of nickel hydroxide is made high order by depositing cobalt hydroxide 
on the front face of a nickel hydroxide particle, making an alkali water solution dropped at this 
thing, and heat-treating in heating air. Thus, since conductivity is high, and is mixed with a 
molecular level on a boundary with a nickel hydroxide particle, and will be in a condition with 
dense contact extremely and transfer of the electron in electrochemical reaction progresses 
smoothly, the high order cobalt compound formed on the surface of nickel hydroxide can be 
made with the electrode of high performance. 

[0008] However, also in the approach proposed in above-mentioned JP.8-148145,A and above- 
mentioned JP,8-148146,A. since it was not made high order, that bulk density of nickel hydroxide 
was small, and it decreased relatively as compared with the case where the amount of active 
materials with which the conductive base of the predetermined volume can be filled up is filled 
up with an active material with large bulk density, and produced the problem that the capacity of 
the alkaline battery using this active material did not increase. Moreover, since it was necessary 
to form discharge reserve of the specified quantity in a negative-electrode plate if nickel 
hydroxide is not made high order, the utilization factor of a negative-electrode active material 
and the problem of falling were produced. 

[0009] Then, it is in this invention being made in view of the above-mentioned trouble, it 
increasing the capacity of the alkaline battery using this active material while manufacture 
obtains the nickel hydroxide active material with which bulk density with good conductivity was 
large with the active material, and was easily made high order, and raising that active material 
utilization factor. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] This invention is 
the nickel electrode active material for alkaline batteries which made the cobalt compound 
adhere to the front face of the positive-active-material particle which uses nickel hydroxide as a 
principal component, in order to solve the above-mentioned technical problem, in invention 
according to claim 1. a cobalt compound is a high order cobalt compound with which crystallinity 
contains turbulence and an alkali cation, and bulk density is using nickel hydroxide as the large 
high order nickel compound. 

[0011] Thus, in a nickel hydroxide active material, if a larger, a high order, i.e., an average 
valence, nickel compound with large and bulk density than divalent is used, the pack density of 
an active material will become large and the alkaline battery of high capacity will come to be 
obtained Moreover, since it becomes unnecessary to form discharge reserve in a negative 
electrode when a high order nickel compound is used as positive active material, it becomes 
possible to raise the active material utilization factor of a negative electrode. Furthermore, if 
crystallinity forms the high order cobalt compound containing turbulence and an alkali cation in 
the front face of high order nickel hydroxide, since electronic conduction nature is excellent, the 
active material utilization factor of a positive electrode and the cell capacity of a high order 
cobalt compound after overdischarge will improve. 

[0012] In invention according to claim 2. the average valence of an above-mentioned nickel 
compound is specified as 2.15-2.40. Since it becomes unnecessary to form discharge reserve in 
a negative electrode while the pack density of an active material becomes large and the alkaline 
battery of high capacity comes to be obtained the more since the bulk density of a nickel 
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cgmppun^J becomes large the more it enlarges the average valence of a nickel compound (i.e., so 
that it is made high order), it becomes possible to raise the active material utilization factor of a 
negative electrode. And if the average valence becomes larger than 2.40, a negative electrode 
vvill shift to electropositive potential, oxygen gas will occur, and the discharge will serve as the 
situation of reducing a cell property, in order to be regulated by the capacity of a negative 
electrode. Moreover, bulk density will not become so large if the average valence becomes 
smaller than 2.15. For this reason, as for the average valence of a nickel compound, it is 
desirable to specify it as 2.15-2.40. 

[0013] In invention according to claim 3, the above-mentioned cobalt compound is specified as 1 
- 10 % of the weight to the whole positive active material. If there are few amounts of the cobalt 
compound formed on the surface of a nickel compound, the electric conduction network formed 
into an active material is not enough, and since the amount of the nickel compound contributed 
to a cell reaction will decrease relatively if the amount increases, as for a cobalt compound, it is 
desirable to consider as 1 - 10 % of the weight to the whole positive active material. 
[0014] Moreover, this invention is the manufacture approach of the nickel electrode active 
material for alkaline batteries which a cobalt compound is made to adhere to the front face of 
the positive-active-material particle which uses nickel hydroxide as a principal component, and 
is used as the nickel electrode active material for alkaline batteries. In order to solve an above- 
mentioned technical problem, it sets to invention according to claim 4. The adhesion process at 
which an average valence makes the cobalt compound below divalent adhere to the positive- 
active-material particle which uses nickel hydroxide as a principal component. The positive- 
active-nriateria! particle to which the cobalt compound adhered according to this adhesion 
process is heat-treated under coexistence of an alkali water solution and oxygen. Crystallinity a 
cobalt compound Turbulence, The alkali heat treatment process made to adhere to the front 
face of a positive-active-material particle as a high order cobalt compound containing an alkali 
cation. He is trying to have the process which mixes with an alkali water solution the positive- 
active-material particle which passed through the alkali heat treatment process, and is made into 
a slurry, and the charge process to which this slurry is electrochemically oxidized and bulk 
density uses nickel hydroxide as a large high order nickel compound. 

[0015] If the positive-active-material particle to which the cobalt compound adhered according 
to the adhesion process is heat-treated under coexistence of an alkali water solution and oxygen 
in heating down stream processing, crystallinity will serve as a high order cobalt compound 
containing the alkali cation in turbulence and an alkali water solution, and a cobalt compound will 
be formed in the front face of a positive-active-material particle. Subsequently, if the slurry 
containing the positive-active-material particle by which the high order cobalt compound was 
formed in this way in the front face is electrochemically oxidized according to a charge process, 
nickel hydroxide will serve as a high order nickel compound with large bulk density. 
[0016] He is trying to adjust the average valence of a high order nickel compound to 2.15-2.40 in 
invention according to claim 5 by adjusting charge quantity of electricity in an above-mentioned 
charge process. Thus, only by adjusting charge quantity of electricity, extent of high-order-izing 
of a high order nickel compound can be adjusted simply and correctly, without using an oxidizer 
etc. And the active material optimal as a nickel electrode active material for alkaline batteries 
comes to be obtained by adjusting the average valence to 2.15-2.40. 
[0017] An above-mentioned adhesion process is in invention according to claim 6 to have 
considered as the process which deposits a cobalt compound on the front face of the positive- 
active-material particle which uses nickel hydroxide as a principal component. Thus, if it is made 
to deposit a cobalt compound on the front face of a positive-active-material particle, in the 
following alkali heat treatment process, a high order cobalt compound can be easily formed in the 
front face of a positive-active-material particle. 

[0018] An above-mentioned adhesion process is in invention according to claim 7 to have 
considered as the process which mixes both the positive-active-material particle, the cobalt 
hydroxide, cobalt oxide or cobalt hydroxide which uses nickel hydroxide as a principal 
component, and cobalt oxide. Thus, while adhering to the front face of a positive-active-material 
particle in the following alkali heat treatment process since cobalt melts into an alkali water 
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sqlution even if it mixes, the adhering cobalt compound turns into a high order cobalt compound. 
[0019] Invention according to claim 8 is prescribed that an above-mentioned high order cobalt 
compound becomes 1 - 10 % of the weight to said positive-active-material all weight. If there are 
few amounts of the cobalt compound formed on the surface of a nickel compound, the electric 
conduction network formed into an active material is not enough, and since the amount of the 
nickel compound contributed to a cell reaction will decrease relatively if the amount increases, 
as for a cobalt compound, it is desirable to consider as 1 - 10 % of the weight to the whole 
positive active material. 
[0020] 

[Embodiment of the Invention] 

a. Stirring the mixed water solution of a nickel sulfate which serves as 3 % of the weight of zinc, 
and 1 % of the weight of cobalt to nickel 100 by the one-fold production (1) example quantitative 
ratio of a nickel hydroxide active material, a zinc sulfate, and cobalt sulfate, add gradually a 
sodium-hydroxide water solution and an aqueous ammonia solution, make it maintain so that pH 
in a reaction solution may be set to 13-14, and deposit granular nickel hydroxide. 
[0021] Next, specified quantity addition of the cobalt sulfate water solution of specific gravity 
1 .30 and 25% of the weight of the sodium hydroxide is carried out, the solution with which 
granular nickel hydroxide deposited is maintained so that pH in this reaction solution may be set 
to 9-10, and cobalt hydroxide (that average valence is a cobalt compound below divalent) is 
deposited around this nucleus by using a nickel hydroxide sludge as a crystalline germ in it. 
These granular objects are extracted, it rinses and dries, and it is granular and the nickel-zinc- 
cobalt system nickel hydroxide active material in which cobalt hydroxide was formed on the front 
face is created. In addition, if it does in this way and cobalt hydroxide is made to form in the 
ft-ont face of a nickel hydroxide active material. 7% of the weight of cobalt hydroxide will be 
generated to the whole nickel hydroxide active material. 

[0022] Thus, if the nickel-zinc-cobalt system nickel active material in which cobalt hydroxide 
was formed on the front face is created, it deposits so that cobalt hydroxide may surround the 
front face of granular nickel hydroxide. Although the little dissolution nickel compound has 
permeated the interior of granular nickel hydroxide before, adding the alkali water solution which 
consists of a cobalt sulfate water solution and a sodium hydroxide on the other hand, this 
dissolution nickel compound deposits inside a particle in continuation one with the cobalt 
hydroxide which deposits on a particle front face by addition of an alkali water solution. For this 
reason, it will be thick on the front face of granular nickel hydroxide, and will change the 
maldistribution formation of the cobalt hydroxide into the condition that it is thin inside. 
[0023] Thus, an alkali water solution (35% of the weight of sodium hydroxide) is sprayed for the 
granular nickel active material with which cobalt hydroxide was formed in the obtained front face 
by heat flowing down of an oxygen ambient atmosphere. In this case, a temperature up is carried 
out after it adjusts a heating degree so that the temperature of the granular nickel active 
material with which cobalt hydroxide was formed in that front face may become 60 degrees C, 
and spraying a 5 times as many alkali water solution (35% of the weight of sodium hydroxide) as 
this to the amount of cobalt until the temperature of an active material reaches 90 degrees C. 
[0024] While the crystal structure of the cobalt hydroxide formed in the front face of granular 
nickel hydroxide Is destroyed by such alkali heat treatment process and producing turbulence in 
the crystal structure according to it, oxidization of nickel hydroxide is promoted powerfully and 
serves as a high order cobalt compound with the larger average valence than divalent. For this 
reason, the granular nickel hydroxide which made that front face carry out maldistribution 
formation of the conductive good high order cobalt compound will be formed. 
[0025] Thus, the fine-particles 1 00 weight section of granular nickel hydroxide which made the 
front face carry out maldistribution formation of the produced conductive good high order cobalt 
compound is kneaded with the alkali water solution (6-N potassium hydroxide) of the 150 weight 
sections, and a slurry 10 is produced. As shown in drawing 1 . while filling up with this slurry 10 
the porous container 20 which consists of unglazing earthenware etc.. the nickel electrode 21 is 
inserted into this porous container 20. Subsequently, while arranging the nickel electrode 31 in a 
battery case 30, after pouring in the alkali water solution (6-N potassium hydroxide) 32, the 
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porous container 20 is arranged in this alkali water solution 32. 

[0026] Subsequently, connect the nickel electrode 21 to the (+) side, and the nickel electrode 31 
is connected to the (-) side. [ of DC power supply 40 ] [ of DC power supply 40 ] An electrical 
potential difference is impressed between these electrodes 21 and 31, and it is lOOg (an 
equivalent for about 23000 mAh(s): that is) of fine particles of nickel hydroxide between two 
electrodes 21 and 31. in order to charge completely the nickel hydroxide active material 
containing a cobalt compound etc. — per 1g of nickel hydroxide active materials — the charge 
of about 230 mAh(s) — being needed — receiving — a 600mA current — passing — 
predetermined time amount charge — it carries out. 

[0027] Thereby, the nickel hydroxide by the side of a positive electrode oxidizes, and serves as a 
nickel compound of a high order (2.3 **). On the other hand, in a negative-electrode side, 
hydrogen occurs by disassembly of the alkali water solution 32. Thus, after pure water washes 
the obtained fine particles, it dries and considers as the positive active material of this example 
1 . In addition, the relation of the average valence of the high order nickel compound generated in 
the charging current by the 600mA charging-time [ at the time of passing as fixed ] and 
positive-electrode side brought a result as shown in the next table 1 . 



:0028] 
[Table 1] 






1 0 


2, 2 5 


1 2 


2 . 3 0 


1 5 


2. 3 8 


2 0 


2 . 4 7 



[0029] In addition, after the average valence of the above-mentioned table 1 permuted residual 
divalent nickel by iron ion, it asked for it by oxidation reduction titration. That is, after dissolving 
an active material in an acetic acid and making it permute by iron (trivalent nickel is specifically 
permuted by divalent iron), it computes by carrying out oxidation reduction titration by potassium 
permanganate. In addition, same result is brought, even if it fixes the charging time and changes 
the charging current. The average valence of the high order nickel compound which will be 
obtained in short if charge quantity of electricity increases becomes large. 
[0030] (2) Stirring the mixed water solution of a nickel sulfate which serves as 3 % of the weight 
of zinc, and 1 % of the weight of cobalt to nickel 1 00 by the example duplex quantitative ratio, a 
zinc sulfate, and cobalt sulfate, add gradually a sodium-hydroxide water solution and an aqueous 
ammonia solution, make it maintain so that pH in a reaction solution may be set to 13-14, and 
deposit granular nickel hydroxide. 

[0031] Then, after filtering the obtained reaction solution, it dries by rinsing and the granular 
object of nickel-zinc-cobalt system nickel hydroxide is obtained. Thus, in the granular object of 
the obtained nickel hydroxide, 7% of the weight of cobalt hydroxide, cobalt oxide, or these both 
(these average valences serve as a cobalt compound below divalent) are mixed and stirred to a 
granular object, and cobalt hydroxide, cobalt oxide, or these both are made to adhere to the 
granular object of nickel hydroxide. 

[0032] Thus, an alkali water solution (35% of the weight of sodium hydroxide) is sprayed for the 
cobalt hydroxide to which cobalt hydroxide, cobalt oxide, or these both adhered by heat flowing 
down of an oxygen ambient atmosphere. In this case, a temperature up is carried out after it 
adjusts a heating degree so that the temperature of nickel hydroxide may become 60 degrees C, 
and spraying a 5 times as many alkali water solution (35% of the weight of sodium hydroxide) as 
this to the amount of cobalt until the temperature of nickel hydroxide reaches 90 degrees 0. 
[0033] A cobalt hydroxide layer is formed in the front face of granular nickel hydroxide, since 
cobalt dissolves in an alkali water solution, oxidization of cobalt hydroxide is powerfully promoted 
by such alkali heat treatment process, and it serves as a high order cobalt compound with that 
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lairger^average valence than divalent according to it while it is destroyed by heat and the crystal 
structure of this cobalt hydroxide produces turbulence in a crystal structure. For this reason, 
the granular nickel hydroxide which made that front face carry out maldistribution formation of 
the conductive good high order cobalt compound will be formed. In addition, if it does in this way 
and a high order cobalt compound is made to form in the front face of a nickel hydroxide active 
material, 7% of the weight of a cobalt compound will be generated to the whole nickel hydroxide 
active material. 

[0034] Subsequently, like the above-mentioned example 1, the fine-particles 100 weight section 
of nickel hydroxide is kneaded with the alkali water solution (6-N potassium hydroxide) of the 
150 weight sections, a slurry 10 is produced, and while filling up with this slurry 10 the porous 
container 20 which consists of unglazing earthenware etc., the nickel electrode 21 is inserted 
into this porous container 20, Subsequently, while arranging the nickel electrode 31 in a battery 
case 30, after pouring in the alkali water solution (6-N potassium hydroxide) 32, the porous 
container 20 is arranged in this alkali water solution 32. 

[0035] subsequently, the nickel electrode 21 — the (+) side — connecting — the nickel 
electrode 31 — the (-) side — connecting — between these electrodes 21 and 31 — an 
electrical potential difference — impressing — between two electrodes 21 and 31 — 100g of 
fine particles of nickel hydroxide — receiving — a 600mA current — passing — predetermined 
time amount charge — carrying out . [ of DC power supply 40 ] [ of DC power supply 40 ] 
Thereby, the nickel hydroxide by the side of a positive electrode oxidizes, and serves as a nickel 
compound of a high order (2.3 **). On the other hand, in a negative-electrode side, hydrogen 
occurs by disassembly of the alkali water solution 32. Thus, after pure water washes the 
obtained fine particles, it dries and considers as the positive active material of this example 2. In 
addition, the relation of the average valence of the high order nickel compound generated by the 
charging-time and positive-electrode side is the same as that of Table 1 mentioned above. 
[0036] (3) Stirring the mixed water solution of a nickel sulfate which serves as 3 % of the weight 
of zinc, and 1 % of the weight of cobalt to nickel 100 by the one-fold example quantitative ratio 
of a comparison, a zinc sulfate, and cobalt sulfate, add gradually a sodium-hydroxide water 
solution and an aqueous ammonia solution, make it maintain so that pH in a reaction solution 
may be set to 13-14, and deposit granular nickel hydroxide. 

[0037] Then, after filtering the obtained reaction solution, it dries by rinsing and the granular 
object of nickel-zinc-cobalt system nickel hydroxide is obtained. Thus, in the granular object of 
the obtained nickel hydroxide, 7% of the weight of cobalt oxide (this average valence serves as a 
cobalt compound below divalent) is mixed and stirred to this granular object, and it considers as 
the active material of the example 1 of a comparison which added cobalt oxide in the granular 
object of nickel hydroxide. 

[0038] (4) Stirring the mixed water solution of a nickel sulfate which serves as 3 % of the weight 
of zinc, and 1 % of the weight of cobalt to nickel 100 by the example duplex quantitative ratio of 
a comparison, a zinc sulfate, and cobalt sulfate, add gradually a sodium-hydroxide water solution 
and an aqueous ammonia solution, make it maintain so that pH in a reaction solution may be set 
to 13-14, and deposit granular nickel hydroxide. 

[0039] Next, the cobalt sulfate water solution of specific gravity 1 .30 and 25% of the weight of a 
sodium hydroxide are added, the solution with which granular nickel hydroxide deposited is 
maintained so that pH in this reaction solution may be set to 9-1 0. and cobalt hydroxide (that 
average valence is a cobalt compound below divalent) is deposited around this nucleus by using 
a nickel hydroxide sludge as a crystalline germ in it. These granular objects are extracted, it 
rinses and dries, and it is granular and the nickel-zinc-cobalt system nickel hydroxide active 
material in which cobalt hydroxide (it is 7 % of the weight to a nickel hydroxide active material) 
was formed on the front face is created. 

[0040] Thus, an alkali water solution (35% of the weight of sodium hydroxide) is sprayed for the 
granular nickel active material with which cobalt hydroxide was formed in the obtained front face 
by heat flowing down of an oxygen ambient atmosphere. In this case, a temperature up is carried 
out after it acUusts a heating degree so that the temperature of the granular nickel active 
material with which cobalt hydroxide was formed in that front face may become 60 degrees C, 
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and sftraying ^a 5 times as many alkali water solution (35% of the weight of sodium hydroxide) as 
this to the amount of cobalt until the temperature of an active material reaches 90 degrees C. 
Thus, let the granular nickel hydroxide which made the front face carry out maldistribution 
formation of the obtained conductive good high order cobalt compound be the active material of 
the example 2 of a comparison. 

[0041] (5) Carry out [ lOOg / of granular nickel hydroxide active materials which were obtained in 
the example 2 of example of comparison 3 comparison and which made the front face carry out 
maldistribution formation of the conductive good high order cobalt compound ] neglect (in 
addition, neglect time amount is adjusted so that the valence of nickel may serve as about 2.3 
**) of the 500ml of the sodium hypochlorites of 3 conventions under a strong base for about 3 
hours, oxidize nickel hydroxide and consider as the nickel compound of a high order (about 2.3 
**). Then, pure water fully washes and it considers as the active material of the example 3 of a 
comparison. 

[0042] (6) Stirring the mixed water solution of a nickel sulfate which serves as 3 % of the weight 
of zinc, and 1 % of the weight of cobalt to nickel 1 00 by the four-fold example quantitative ratio 
of a comparison, a zinc sulfate, and cobalt sulfate, add gradually a sodium-hydroxide water 
solution and an aqueous ammonia solution, make it maintain so that pH in a reaction solution 
may be set to 13-14, and deposit granular nickel hydroxide. 

[0043] Then, after filtering the obtained reaction solution, it dries by rinsing and the granular 
object of nickel-zinc-cobalt system nickel hydroxide is obtained. Thus, neglect (in addition, 
neglect time amount is adjusted so that the valence of nickel may serve as about 2.3 **) of the 
500ml of the sodium hypochlorites of 3 conventions is carried out [ lOOg / of granular objects of 
the obtained nickel hydroxide ] under a strong base for about 3 hours, and nickel hydroxide is 
oxidized and it considers as the nickel compound of a high order (about 2.3 **). Then, 7% of the 
weight of cobalt oxide (this average valence serves as a cobalt compound below divalent) is 
mixed to this granular object in the granular object of the nickel hydroxide which fully washed 
with pure water and was obtained, and it considers as the active material of the example 4 of a 
comparison which added cobalt oxide at the granular object of nickel hydroxide. 
[0044] b. measurement of an active material consistency — when the consistency of each nickel 
hydroxide active material of the examples 1 and 2 produced as mentioned above and the 
examples 1-4 of a comparison was measured, a result as shown in the next table 2 was brought. 
In addition, measurement of this active material consistency was performed as follows. It weighs 
precisely the 1 0g of each above-mentioned active material at a time, respectively, tapping is 
performed 200 times using a 100 cc measuring cylinder, respectively, and the mass per cc is 
calculated. In addition, the active material consistency of the next table 2 shows the value which 
asked for the active material consistency of the example 3 of a comparison as 1 00. 



:0045] 
[Table 2] 










2. 3 


10 9 




2 . 3 


10 9 




2. 0 


10 3 




2. 0 


10 5 




2 . 3 


10 0 




2. 3 


9 8 



[0046] The active material consistency of examples 1 and 2 became higher than the active 
material consistency of each example of a comparison so that clearly from the above-mentioned 
table 2. This reason is considered as follows. That is, generally, trivalent nickel hydroxide (oxy- 
nickel hydroxide) has the inclination for a consistency to become high as a consistency is high 
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as. cogipared^with divalent nickel hydroxide and a valence becomes large from divalent, moreover, 
a divalent cobalt compound (cobalt hydroxide or cobalt oxide) — since ** is comparatively high - 
- such a cobalt compound — a nickel hydroxide active material — using (examples 1 and 4 of a 
comparison) — an active material consistency becomes small. 

[0047] Therefore, it is thought that the active material consistency of the nickel hydroxide active 
material of the examples 1 and 2 which have not added the cobalt compound becomes large. In 
addition, the nickel hydroxide active material of the examples 3 and 4 of a comparison is 
considered from an active material consistency being smaller than the nickel hydroxide active 
material of the examples 1 and 2 of a comparison, and bulk density is considered that many low 
gamma mold oxy-nickel hydroxide is generated. 

[0048] c. production of a nickel electrode — knead each nickel hydroxide active material 100 
weight section of the examples 1 and 2 produced as mentioned above and the examples 1-4 of a 
comparison, and 0.2% of the weight of the hydroxypropylcellulose water-solution 50 weight 
section, and produce an active material slurry. Thus, desiccation is performed, after filling up the 
produced active material slurry with 95% of porosity into the substrate which consists of foaming 
nickel with a thickness of 1.6mm and being immersed in a PTFE (polytetrafluoroethylene) water 
solution. After desiccation, it rolled out and the non-sintering nickel positive electrode was 
produced so that it might become the thickness of 0.60mm. 

[0049] d. a unipolar trial (1) active-material utilization factor — the non-sintering nickel positive 
electrode produced as mentioned above is cut in a predetermined configuration from which a 
nickel hydroxide active material is set to 1g, and consider as an electrode plate, hold these 
electrode plates and nickel plates in the battery case of an open sand mold, using a nickel plate 
as a counter electrode of this electrode plate, pour in 25% of the weight of the potassium- 
hydroxide electrolytic solution into this battery case, and produce the simple eel of an open sand 
mold. Thus, charge was performed in the produced simple eel by the charging current of 0.1 C for 
24 hours, and the charge and discharge test made to discharge until a termination electrical 
potential difference is set to -0.8V to nickel after that by the discharge current of 1/3C was 
performed. When omitted the active material of an electrode plate, the amount of active 
materials was calculated after the trial, the discharge capacity per this amount of active 
materials of 1g was calculated and the active material utilization factor (utilization factor) was 
computed based on following several 1 from the ratio of the discharge capacity to theoretical 
discharge capacity, a result as shown in the following table 3 was brought. 
[0050] 
[Equation 1] 

Utilization factor =(discharge capacity / theoretical discharge capacity) xlOO (%) 
In addition, theoretical discharge capacity was computed as 289mAh(s) per 1 g of nickel 
hydroxide, and the cobalt compound etc. was converted into this theoretical discharge capacity 
only with the nickel hydroxide which is not included. 

[0051] (2) The discharge current of 0.05C performs the continuous discharge trial of 48 hours at 
the room temperature of 0 degree C using the plate bloating tendency above-mentioned simple 
cel. The generation quantitative ratio (the amount of generation of the amount of generation / 
beta mold nickel hydroxide of gamma mold nickel hydroxide) of gamma mold nickel hydroxide and 
beta mold nickel hydroxide which performed the X-ray diffraction trial and generated the active 
material after a continuous discharge trial by discharge was measured, and this generation 
quantitative ratio was made into the index of the bloating tendency of a plate. This bloating 
tendency brought a result as shown in the following table 3. And a thing with this smaller numeric 
value will be more desirable as a nickel electrode, considering the definition of this bloating 
tendency. In addition, in this bloating tendency, the bloating tendency of the electrode using the 
active material of the example 3 of a comparison was searched for as 1 00. 
[0052] 
[Table 3] 
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mmmi 


2. 3 


10 9 


10 1 


8 1 


110 


mmm2 


2. 3 


10 9 


10 1 


8 2 


110 


it^mi 


2- 0 


10 3 


9 5 


7 9 


9 8 




2. 0 


10 5 


9 9 


8 0 


10 4 




2 . 3 


10 0 


10 1 


10 0 


10 1 




2 . 3 


9 8 


10 1 


9 8 


9 9 



[0053] In addition, in the above-mentioned table 3, unit volume capacity was calculated by the 
product (for example, setting in the example 1 109x 1.01= 1 10) of an active material consistency 
and a utilization factor. 

[0054] In the active material utilization factor, the active material utilization factor of the 
electrode plate using the active material of the example 1 of a comparison was small, and the 
active material utilization factor of the electrode plate using other active materials showed the 
almost same active material utilization factor so that more clearly than the above-mentioned 
table 3. Moreover, the electrode plate with which the unit volume capacity which can be 
expressed with the product of an active material utilization factor and an active material 
consistency used the active material of an example 1 and an example 2 was large, and the 
electrode plate using the active material of each example of a comparison was small. 
[0055] As for the electrode plate using the active material of the example 1 of a comparison 
which does not have the cobalt compound made high order on the front face of a nickel 
hydroxide particle, an active material utilization factor and unit volume capacity become the 
lowest. Namely, subsequently Even if it has the cobalt compound made high order on the front 
face of a nickel hydroxide particle Since the electrode plate using the active material of the 
examples 3 and 4 of a comparison which did not make high order electrochemically the electrode 
plate and nickel hydroxide using an active material of the example 2 of a comparison which did 
not make nickel hydroxide high order had the low active material consistency, unit volume 
capacity became low. 

[0056] Moreover, in the bloating tendency of a plate, nickel hydroxide is not electrochemically 
made high order and the rate of swelling of the electrode plate using the active material of the 
examples 3 and 4 of a comparison which oxidized chemically with the oxidizer is inferior as 
compared with other things. From this, if the active material of the examples 3 and 4 of a 
comparison oxidizes chemically with an oxidizer, it will be considered that gamma mold oxy- 
nickel hydroxide is generated so much. 

[0057] e. Mix the production misch metal (Mm: mixture of rare earth elements) of a negative 
electrode, nickel, cobalt, aluminum, and manganese by the ratio of 1:3.6:0,6:0.2:0.6, carry out 
induction heating of this mixture with the high frequency induction furnace of an argon gas 
ambient atmosphere, and make with an alloy molten metal. The ingot of the hydrogen storing 
metal alloy which cools this alloy molten metal by the well-known approach, and is expressed 
with empirical formula Mm1.0nickel3.6Co0.6aluminum0.2Mn0.6 is produced. This hydrogen storing 
metal alloy ingot is ground mechanically, and to the hydrogen storing metal alloy powder whose 
mean particle diameter is about 100 micrometers, and nothing and this hydrogen storing metal 
alloy powder, the water of optimum dose is added, it mixes with binders, such as polyethylene 
oxide, and a hydrogen storing metal alloy paste is produced. This paste is applied to a punching 
metal, after drying, it rolls out in thickness of 0.4mm, and a hydrogen storing metal alloy negative 
electrode is produced. 

[0058] f. production of a cell — insert this electrode group in a sheathing can after ****(ing) the 
non-sintering nickel positive electrode (what was cut in the predetermined dimension so that a 
nickel hydroxide active material might be set to about 5g) and hydrogen storing metal alloy 
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negatfe/e eteatrode which were produced as mentioned above through the separator of the 
nonwoven fabric made from polypropylene and producing a spiral electrode group. Then, a 
potassium-hydroxide water solution is poured in as the electrolytic solution into a sheathing can, 
a sheathing can is obturated further, and the nickel-hydrogen battery of AA size of nominal 
capacity 1AH is assembled. 

[0059] g. Overdischarge characteristic test (capacity recovery factor) 

The following (1) - (7) procedures performed the overdischarge trial using the nickel-hydrogen 
battery produced as mentioned above. 

[0060] (1) After it charges by 1200m Ah and cell voltage serves as the maximum, suspend charge, 
when cell voltage falls by 10mV, and stop for 1 hour. 

(2) Make it discharge after a 1-hour pause until cell voltage is set to IV by the 1200mA 
discharge current. The discharge capacity X is calculated from the charging time value at this 
time. 

(3) Subsequently, carry out forcible discharge by the 60 moremA discharge current after 
discharge for 1 6 hours. 

(4) After it charges by 1200mAh and cell voltage serves as the maximum again, suspend charge, 
when cell voltage falls by lOmV, and stop for 1 hour. 

(5) Make it discharge after a 1-hour pause until cell voltage is set to IV by the 1200mA 
discharge current. 

(6) Subsequently, carry out forcible discharge by the 60 moremA discharge current after 
discharge for 1 6 hours. 

[0061] (7) The above (4) The discharge capacity Y after overdischarge is further calculated [ the 
charge-and-discharge cycle of - (6) ] for the charge-and-discharge cycle of the above (4) and 
(5) after 9 cycle ********** from the charging time value at the time of (5) of 5 cycle repeat 
and the last. 

[0062] Thus, the capacity recovery factor Z after overdischarge is computed as Z=(Y/X) x100(%) 
from the calculated discharge capacity X and Y. This result came to be shown in the following 
table 4. In addition, in Table 4, it asked for the capacity recovery factor of the nickel-hydrogen 
battery produced using the active material of the example 3 of a comparison as 100, 
:0063] 
iTable 4] 











2. 3 


119 


mmm2 


2. 3 


1 1 9 




2. 0 


1 0 0 




2. 0 


12 0 




2. 3 


10 0 


it^m4 


2. 3 


9 8 



[0064] The capacity recovery factor of the nickel-hydrogen battery produced using the active 
material of examples 1 and 2 and the example 2 of a comparison was large so that more clearly 
than the above-mentioned table 4. If the nickel hydroxide active material (active material of 
examples 1 and 2 and the example 2 of a comparison) with which the high order cobalt 
compound was formed in the front face from this is used, a capacity recovery factor will become 
large, but even if a high order cobalt compound makes it form in the front face, when nickel 
hydroxide is made high order with an oxidizer (active material of the example 3 of a comparison), 
it turns out conversely that a capacity recovery factor becomes small. If this reason oxidizes 
chemically with a nickel hydroxide oxidizer and is made high order, it can be considered with 
since gamma mold oxy-nickel hydroxide is generated so much. 
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[0065J h. a cycle property — consider the relation between the nickel valence of the nickel- 
hydrogen battery using the nickel hydroxide active material produced according to the occasion 
and an example 1. and a cycle property. In the charge process stated by the above-mentioned 
term of a. (1), the active material (charging-time 12 hours) of the average valence 2.30 of the 
nickel which adjusted the charging time and was obtained is used as an active material A, use 
the active material (charging-time 16 hours) of the average valence 2.40 of nickel as an active 
material B, and let the active material (charging-time 19 hours) of the average valence 2.45 of 
nickel be an active material C. Thus, a nickel electrode is produced, respectively by the approach 
same with producing by the term of Above c using each obtained active materials A, B, and C. A 
nickel-hydrogen battery is produced by the approach same with producing by the term of Above 
f, respectively, using respectively each of these nickel electrodes and the hydrogen storing metal 
alloy negative electrode (in addition, this negative electrode shall have an electrode twice the 
discharge capacity of nickel) produced by the term of Above e. 

[0066] The following (1) - (4) procedures performed the spark test for each nickel-hydrogen 
battery produced by carrying out such. 

(1) After it charges by 1200mAh and cell voltage serves as the maximum, when cell voltage falls 
by lOmV, suspend charge. 

(2) Stop charge for 1 hour. (3) Make it discharge after a 1-hour pause until cell voltage is set to 
IV by the 1200mA discharge current. 

(4) Stop discharge for 1 hour. 

(5) Make above (1) - (4) charge-and-discharge process into 1 cycle, and it is 100 cycle 

[0067] And while measuring discharge quantity of electricity alpha of 1 cycle eye. when discharge 
quantity of electricity beta of a 100 cycle eye was measured and the cycle property was 
investigated in quest of the discharge quantity of electricity ratio (beta/alpha), a result as shown 
in the following table 5 was brought. In addition, in Table 5. it asked for the discharge quantity of 
electricity ratio of the nickel-hydrogen battery using an active material A as 100 
[0068] 



[Table 5] 








A 


2. 3 0 


10 0 


B 


2. 4 0 


10 0 


c 


2. 4 5 


5 3 



[0069] It turns out that the discharge quantity of electricity ratio of the nickel-hydrogen battery 
using an active material C (the nickel valence of an active material average is 2.45) falls 
extremely so that more clearly than the above-mentioned table 5. As this cause, if a nickel 
valence is made larger than 2.4, it is possible that negative-electrode capacity decreases in the 
discharge last stage of a cell, a negative electrode comes to govern cell capacity, a negative 
electrode deteriorates in connection with a charge-and-discharge cycle, and capacity falls. 
[0070] That is, in the alkaline battery of closed mold, it is usually set as the condition that a 
positive electrode governs the capacity of a cell. That is. the potential of a positive electrode 
changes to ** and, as for the potential of a cell falling in the discharge last stage of a cell, as for 
the potential of a negative electrode, it is advantageous to change into the condition of not 
changing. This is for the property of a negative electrode to fall greatly, when a cadmium 
negative electrode and a hydrogen storing metal alloy negative electrode become the oxidation 
reduction potential of a nickel hydroxide positive electrode. In addition, although an active 
material utilization factor falls when a positive electrode also becomes the oxidation reduction 
potential of a negative electrode, as compared with the case where a negative electrode falls, 
effect is small. 

[0071] Thus, the condition (remaining capacity) of having given capacity to the extent negative 



file://C:\Documents and Settings\floodm\My Docxmients\JPOEn\JP- A-Hl 1 -25967.html 1 0/29/2007 



Page 14 of 16 



electiyde. which it is also at the time of the discharge last stage of a positive electrode is 
desirable so that the potential behavior of the negative electrode within a cell may become 
stability. Generally the thing of the remaining capacity of this negative electrode is called 
discharge reserve. It is because a negative electrode changes to oxygen evolution potential that 
the current density should be maintained, so degradation of a property will arise in a negative 
electrode if the capacity of a negative electrode is lost before the capacity of a positive 
electrode is lost. In order to secure such discharge reserve conventionally, divalent nickel 
hydroxide and the cobalt compound below trivalent were used, and the approach of charging a 
negative electrode beforehand and enlarging capacity of a negative electrode was adopted. 
[0072] Therefore, if the nickel valence of a positive electrode exceeds 2,4 in the condition of not 
charging a negative electrode beforehand, a negative electrode will come to govern cell capacity, 
and in connection with a charge-and-discharge cycle, it is necessary to make or less into 2.4 the 
average nickel valence of the nickel hydroxide active material of and a positive electrode with 
which a negative electrode deteriorates like this invention. Moreover, if the average nickel 
valence of the nickel hydroxide active material of a positive electrode is made smaller than 2.15, 
since the improvement effectiveness in an active material consistency and the discharge reserve 
reduction effectiveness will no longer be acquired, it is necessary to make the average nickel 
valence of the nickel hydroxide active material of a positive electrode or more into 2.15. As for 
the average nickel valence of the nickel hydroxide active material of this to a positive electrode, 
it is desirable to adjust to the range of 2.1 5-2.4. 

[0073] In addition, although he is trying for quantity of electricity of the charge as a means to 
face oxidizing electrochemically and making nickel hydroxide high order in this operation gestalt, 
and to adjust a nickel valence to adjust, the nickel hydroxide hardly made high order with the 
oxy-nickel hydroxide made trivalent is mixed, and you may make it adjust the nickel valence as 
an average of the whole active material as 2.15-2.40. 

[0074] i. ~ examination of the amount of cobalt — the relation between the nickel valence of 
the nickel-hydrogen battery using the nickel hydroxide active material produced according to the 
occasion and an example 1 and a cycle property is considered. Stirring the mixed water solution 
of a nickel sulfate which serves as 3 % of the weight of zinc, and 1 % of the weight of cobalt to 
nickel 100 by the weight ratio, a zinc sulfate, and cobalt sulfate like the above-mentioned 
example 1. add gradually a sodium-hydroxide water solution and an aqueous ammonia solution, it 
Is made to maintain so that pH in a reaction solution may be set to 13-14. and granular nickel 
hydroxide is deposited. 

[0075] Next, the cobalt sulfate water solution of specific gravity 1 .30 and 25% of the weight of a 
sodium hydroxide are added, the solution with which granular nickel hydroxide deposited is 
maintained so that pH in this reaction solution may be set to 9-10. and cobalt hydroxide is 
deposited around this nucleus by using a nickel hydroxide sludge as a crystalline germ in it. At 
this time, by adjusting the addition of a cobalt sulfate water solution, the amount of deposits of 
cobalt hydroxide is adjusted and 0.7 % of the weight. 1.0 % of the weight. 3.0 % of the weight. 7.0 % 
of the weight. 10.0 % of the weight, and 1 1.0% of the weight of cobalt hydroxide is deposited to a 
nickel hydroxide active material, respectively. 

[0076] The granular object which carried out such and adjusted the amount of deposits of cobalt 
hydroxide is extracted, it rinses and dries, and it is granular and the nickel-zinc-cobalt system 
nickel hydroxide active materials D. E. F, G. H. and I formed 1 1.0% of the weight, respectively are 
created for cobalt hydroxide 10.0% of the weight 7.0% of the weight to a nickel hydroxide active 
material 0.7 % of the weight. 1 .0 % of the weight, and 3.0% of the weight in that front face. 
[0077] Thus, a nickel electrode is produced, respectively by the approach same with producing 
the created nickel hydroxide active materials D. E, F. G, H. and I by the term of Above c like the 
example 1 mentioned above, respectively using each active materials D. E. F, G. H, and I obtained 
by alkali-heat-treating and charge processing. The non-sintering nickel positive electrode 
produced as mentioned above is cut in a predetermined configuration from which a nickel 
hydroxide active material is set to 1g, and it considers as an electrode plate, and these electrode 
plates and nickel plates are held in the battery case of an open sand mold, using a nickel plate as 
a counter electrode of this electrode plate. 25% of the weight of the potassium-hydroxide 
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electrplytip solution is poured in into this battery case, and the simple eel of an open sand mold 
is produced. 

[0078] Thus, charge was performed in the produced simple eel by the charging current of 0.1 C 
for 24 hours, and the charge and discharge test made to discharge until a termination electrical 
potential difference is set to -0.8V to nickel after that by the discharge current of 1/3C was 
performed. When the active material of an electrode plate was omitted, the amount of active 
materials was calculated after the trial and the discharge capacity per this amount of active 
materials of 1 g (unit active material capacity) was calculated, a result as shown in the following 
table 6 was brought. In addition, in Table 6, the discharge capacity (unit active material capacity) 
of the nickel hydroxide positive-electrode plate using an active material F (that whose amount of 
cobalt is 3.0 % of the weight) was calculated as 1 00. 
[0079] 
[Table 6] 
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2. 3 0 


0, 7 


9 3 


E 


2 . 3 0 


1 . 0 


9 9 


F 


2. 3 0 


3 . 0 


10 0 


G 


2. 3 0 


7. 0 


10 1 


H 


2. 3 0 


10.0 


10 0 


I 


2 . 3 0 


11.0 


9 5 



[0080] Even if there are many amounts of cobalt at least so that more cleariy than the above- 
mentioned table 6, unit active material capacity decreases. This reason can be considered as 
follows. That is, since the electric conduction network formed into an active material is not 
enough if there are few amounts of cobalt than 1 .0 % of the weight and all active materials are 
not returned at the time of discharge, it is thought that unit active material capacity decreases. 
Moreover, if the amount of cobalt increases more than 10.0 % of the weight, the electric 
conduction network formed into an active material will become enough, but in order that the 
amount of cobalt which does not participate in direct electrochemical reaction may lessen 
relatively the amount of nickel hydroxide active materials which participates in direct 
electrochemical reaction, it is thought that unit active material capacity decreases. 
[0081] Therefore, as for the amount of cobalt to the whole active material, it is desirable to 
consider as 1 .0 - 1 0 % of the weight. 



[Translation done.] 
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[Brief J)e§cription of the Drawings] 

[Drawing 1] It is drawing showing the outline of the equipment for making nickel hydroxide high 
order in the charge process of this invention. 
[Description of Notations] 

10 [ — A battery case, 31 / — A nickel electrode, 32 / — The alkali electrolytic solution, 40 / - 
- DC power supply ] ~ A slurry, 20 — A porous container. 21 ~ A nickel electrode, 30 
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DRAWINGS 



[Drawing 1] 

40 

Hi|i...|h 
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^C*^{b--y^r;Hg^;S:fg(^HiL/c»^. mmmM^ 

C00031 

5 9 - 1 6 2 6 9^^mcihl,>xmmStlitc:^iCj:tl 

*i^fc«, ^s*s;^#< rsm^b^B^j 

</8-NiOOH: 19. 8 c m Vm o 1 ) ictjiKlic 

(r-NiOOH:30. 6 c m Vm o 1 ) j&s^fiRL- 
0. ffi!<b©S^c»^:iaiS-r.5<::<t*sB»-c*.S<fcc^5ra 

C0004] C©J:^i^j:Ci*>6. TkMit- y ir 
5l{fc#flf){cK^b3#S*te**lise3nfc, c©:&iStc*j 

SS-a-SC <!:«:<*: 0. *S!^b.=.y^rjl.;feiif^Yk##S4> 
©•C& , mffJ*i^at/^jri^©-CiafS»btc|g* Ut> 
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• [0 005] 0*^L.^C*5P., ««i4Sf*CC?K^^b^ *r 

[000 6] C C-C. 7}<^{l:^ y T)\>^m^<D\Kmccm. 

;KD^ffl {cigf;x 3 >'^• h {b^ ^ j^)iXT -S. :^r£«r#M¥ 
8- 148 14 5-^d>$a*j cl:y:#PB^8 - 1 4 8 1 4 6 

[0 0 0 7 ] cnP,(D^$rj3^8 - l 4 8 l 4 5-^i:f#B*s 
J;D>'!|fP3¥8 - 1 4 8 1 4 6-^^^{cfct,>rii^0/c:^ 
■ffitcijorts. TkMfk^ '>•J^iK[^^(D^ffiiC7Kffi!-^b3>'^• 

xirm&siAi-ciKmMm.r -2. c i cc j: 0 . 7j<Mit- 

)i'<omM<Oy\m\tziJ^)\, Y «:iSi>:fb-r-S4>©-C*.S„ c 

[0 0081 Li^Urjitit^, ±tiUtcmm^8 - 1 4 8 
1 4 5-^^|R*jJ;(>'*#5S¥8 - 1 4 8 1 4 6^<im(>Cio 

*^«t--2)i»^K:i:b«^crtBjiPtW{c^^£ <rj:<o. c<Drg 
rm^^Ctc, isfc. 7j<S?^b^ y'>-;i'35SiS;^{b3nnct» 

[ 0 0 0 9 ] :^i6H^«±iaM^,'#,icigi5frnf 3 
S?a3&*;^:* < ri«;Xfb$nfc*Kffc- ^iv^iW^n 

[0010] 



(3) i^gfl^ 1 1 -2596 7 

4 

[001 1 ] c©J; ^ *Bfib- ^Ji^m^^m 
9'*>?:^tyia'X=i>'^*>'Uhfb^igj?:}|5SS-rSi. 

>'^'J^^^b^«^^e^tt*^ffi^^rt>sfci?>> iE®©f§ 
[0012] if«JS2{cgetg©^?gtc*ji»-c«, ±aic» 

- JHt^<D^^fli8!» 2 . 1 5 ~ 2 . 4 0 i^S^ 

20 Lri>^, " ■> ^^Hb^!B?(D^i^fflii^?rA* < t-n«-r 
0. i^SacDT;l';t;ysmTt6*iff6n-5j:'5{C)&:^ii 

hie. Mmicmm'jv-y^mmr?>-ii'mi)^tj:< tj:z,fc 

?>o *l/r. -e©¥^ffl»*s2. 4 0 J:OAir< j5:-5 
30 *J 2 . 1 5 J: ») /h3 < &s i^SW^nti i'A* < 

5~2. 4 oias-rsct*w*i^c>. 

[0013] IS*:fl3 K:iB«8©^W«C:tet,»r«. 

hib^«iE«B?S!^M±ticfc>!tL.-C 1 - 1 Ofifi 

40 r 1-^1 osa%<fr4©*ijf$L/t,», 

[ 0 0 1 4 ] * fc. ^^mitymit~yir)\.=^^fSi^i: 

r T y smi&m Ji^mmmisam i -r s t ^u* y 

(Dmm^m^r ^fcifyic, f»^JS4fcietg©^§a{cfc(,» 
r«, 7K®?'fb-';'^;u^i^^iT.5iESyS^Mfii^-fc 
2 ffiJ^^T03-'^'>l^ h ^b^4fj«3-tis## 
xa i . C ©^^Sixatc J: ») 3 h ib^^ifii^m O tc 

50 fln^A!ifflL.r3>'N*Ji/ h^b^!gj?:S$sttmti. rji/>!7y 
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[0015] nmxm^^j: <o::i^^}v\'it^mnmLfc 

^^ttm<K =1 M-^U h < fc^ i -5 r . iEfliffiWHiK[^=-© 

[0016] m^m^ (ClB$e<D^BJ(C*>Cir(*, ±M(D 

?tmxs{c fci^ ^3tmmm«^PiS-r -5 C i «: J; f3 

- f ^r^|/<fc^©^F:^ie»?r 2 . 1 5 ~ 2 . 4 0 {CIBS 

'^<D'^-xitmm.^^m<'Ctftr>jEm<^wm-c # j: ^ 

3^CS. ^bT. ^<DW-mm^^2. 15-2. 40«:^ 
[0017] «:^:^6 icieS8(D^B^{c*jt,»r«. ±a© 

[0018] i»*^7 {ciaig<D3S§gicfct,ir«, ±aiO 

3/-«;H~ ^^jbr^y^•;^ KDM7^i^?m-&T-5.XSi L/t 

[0019] it3R?l8 {cia$8©^W{c*jt»T«. ±j£© 
~1 OSfi%<i:^i:5J:'5{C^a5£Lrc»?>, -.^^rjHb^ 

iEffi?S^»:^K:StL'-C 1 - 1 OMa%<frS©*sif * 
[0020] 



(4) #ga^ 1 1 -25 9 6 7 

6 

a. 7mit^-:>^}i'm<im<D^n 
( 1 ) mmm 1 

mstb-c- v'irji^ 1 0 0Jc>PtL/rffilS3aa:%. n-'NVi' 

[0 0 2 1 ] n^<D?kmit^ y irjl^-^mtiiVtcm 

10 ?gt{C, ttm. 1 . 3 0 <DK^^^^-J^ h7KS?Ki 2 5 *a% 

pH*J9~ 1 Oic^c-SJc^tcffU^Sti-r. TkKfb-i'^r 
^WUlit^j^rlgSl^i ur, ^:©M<DllB{C7K^{b^^^';^ 
h ( -eo^^^ttiSJ* 2 ffiWT© p h it^mv h i> ) 

&4:^^-C-?•cD^fflCC7K®(^brl^^V^ h ^mf&Ufc:^ -J T 

•5. jJc*j. cojc^tcur, 7KM{b:^ 
[0 022] ccdJ;^«:lt. -e©affi{C7kK{b3''<;u 

(Dft^, n.iK<D7Kmit~ -:^'ir)V(DmMicm< . rtsutcw 
c»t^S|{C7K^jb3^'!;u bi}m&^msti^cttfji?>, 
[0023] c<DJ: ^ {CL-cf#6nfc^©^ffi«:7kM{b 

nomMWTFVTJlij i)7}i^ ( 3 5 Sa%CD7k^lb:^- 
hUr^A) ^nMSf -So -eoaa^CTk^ba 

r 5 fgoT^i-* ';7k?g?g ( 3 5 -mM%<D7i<miti' i-vt^ 

40 A) «:i®jKL/d^. rg^«©SS*^9 O'CiciiMT'SS 
[0 0 2 4 ] C(Dj:^rj:r)lij'J ^ftaSXfitc J: 0 . n 

{c. 7KK{b--:'<5-JUcDK^b*J?&^{cCBt$tir. -ecD^ 
i^ffii^T^i 2 ffi J: 0 ^ c ^ia;X© n 7 h f i ^ . 
ccDfci*. #mi4(DJ;(,»i«y^©3-'<;i'h{b^*-e-©a 
M{Ci@^E?^R)JS-|±fc«41*©7kK^t- »y >r-iUj>i}|5fiR 3*1-5 

50 [0025]C©<fc^K:L Tf'P^ L//c^Stt©<fc I »ll5;^t 
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mit^ V 'T)\^(Dmw 1 0 ofifigp^sr 1 5 0 aagp©TJ^ 

{C , l^gS # 6 % 4^7Ltt^^ 2 0 (C^«-r .S 

i i 4>tC, CCD|&?Ltt^S2 0 F^(C- y;U"ai@2 1 * 

g-r€><!:<i:fe{cr^l';<7y;!K;^ < 6 N^fcK^t:*? 'J "iJA) 
3 2 5:aAL/d^, C(Dr;U:^ l/^^igtS 2 EtJ(C^^?Ltt 

[0026] - V ^J\^mm2 1 *iSiJfeSJ!ii4 0 

O ( + ) ffliJiC^^L. - y^rjumffiS 1 ?:fi:iJ£^e®4 0 

© (-) ffliKcSMur, cn6©^2i. siratc^ 
ffi^EnjiniL. M®ffi2 1. 3 imc7i(.mit^y'tr)V(Dm 

«:lOOg <#^2 3 0 00mAhfflS:EPfe. =i-'<;l/h 

A h (o^mm^iZ^mJ:. fs:^} icnvn 6 O O m A®m?j£ 

[0 0 2 7 ] C ncC J; 0 , lESIffJcDTk^^b- ^Mtm 
itStiXMA (2. 3ffi) (D=.-:>^Mt^tfj:i>, - 

^SmUilS:?: 6 0 0 m A<D— VXWLl>fcm'^<0%W^ 
[0 02 8 ] 

[3S1 ] 







1 0 


2. 2 5 


1 2 


2 . 3 0 


1 5 


2 , 3 8 


2 0 


2.4 7 



[0 02 9 ] J^cfe. ±ie^ 1 <D^lJ5ffi|Sct*. ^@ 2 ffi- 

{cL/r^«S?)fe4^<bS-&rfci^«ne*S*iAjrS. 

[0 03 0] (2) mmmz 



(5) 1 1 -25 96 7 
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WMfpcop H*i 1 3-- 1 4i,cfj:?,j:^ic«mSi±x:m^ 

[0 03 1 ] c<m. m^ntcKjzmm^m&LfcM. 

4cK^b3^^*i^^•*fc»K^b=I''^'<'^ h*-5t,>»cne>©w 

(cn6.®2pi^ffi^«2«ii{T©^^^-;^ h{b^!^t>^i: 

[0 03 2 ] C©j;^{C7K®?^b=i^<;l/ hate(iM{b::i>'>' 

h *)Sl,ii*cn<E>©j^:^*5<Tt^t/c7>c^'^b3/^-J^ h * 

^#ffl^C^^Sfi;T-CT>il'*'J;fc^^ (3 54a%© 
*^^b:^ h U-i-A) ^mn-t^. TK^fb:^-;/ 
6 0 "C i ife .5 J: -5 »Q^g^ I ^ *|I3^ L- . 
=J>''«;U hate?* L/T 5 i^(OT)\'^ y?Kj§^g ( 3 5 »M% 

20 SSjSSQ 0 •CKiiMT-S S r^fi-T^So 

[0 033] CCDJ: ^ rj:T)\^i3 'jmmiLmcX K> . n 

v ^r;^O^M(C7k®?^b=^-'^V^ hJl*SJgfiSSn> C©7K 

Jl'hfb^^ii&.S, C©/c5?). 2i«t4©J:l->ift'X©3-'^• 
h<b^^^€r-?-©^HK:(i^tff^^r)43-t±fcaiX©AK^t- 

30 7j<ilft^-;'y^Prg!^©«®cci«;^3>'<ji.hfb^!^ 

sa%©3/-!;i/ h{b^^*s^3n-5. 

[0 0 3 4] ot^r. ±a©IUiW)l i|^«{CL-C. 7K 

b^ V ir)i<D^w 1 0 0 afigp* I 5 0 &m<r>r)V 
3?7'j7j<^i« (eNTfcm^b^'j-t^A) ijl«L.rX^r;_ 
1 O^rfPSiL/. C©X7';-1 0*. ^^#©NlS^f*v 
6 fi S0t?Ltt^S 2 0 K:=^«-r S i 4 *) {C . C ©^?L14 
gS2 0F*g{C^ y>5r-;u^g2 1 *JfA-r-S, rJli-C, ^ 
fi3 0rt(C- y-5r;U^Sa3 1 ^^gBa-T 6 i t 4>(cr;U:*7 
40 'J ( 6 N :^m{ttJ A ) 3 2 ^SA O/cf^. C 

©t;u* y *;^?«3 2 tf «c#&?LttSS2 0 ^mm.iri>. 

[ 0 0 3 5 ] ol»t?. - ■;'ir;i,^@2 1 5rii:SfEmj®4 0 
© ( + ) iiKcgJi^U. ^ ^r;U^g3 1 *ii:SfEmj!g4 0 

© (-) fflHtcgi^Lr. cn6©sss2i. siMtcs 

m^^2 1, 3 1 WK:*K{b- y^Jb©f& 
(*1 0 0 gKML-r 6 0 0 mA©^8SJ£j)ai/r^S®B=5F 
F4^«-r^, cnccJcO. iEMJ©7Km^7^r;KJ^ 
fbSnriiS^ <2. SflS) ©- y^rjHb^iJSrS. — 
fiiMlr»T;U;(7y*?§-iS3 2©^Wk;J:<3*^*« 
50 ?6*-r<S>, C©J:^fcLTf#6ti/c|&(***B*r?5tjl^L 
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c 0 0 3 6 ] ( 3 ) imm 1 

?§?8i4'cr) p H*n 3 ~ 1 4 icAjTS j; ^ {c«IJ$3-B-C«i<:ie 
CO 03 8] (4) ]:t««a|2 

Mthr- y^rjH 0 0{C>ttL/r^93ftS%, a/-t;V 

?§?g4i©pH*n 3-1 4K:i5:5J:^{c«lf^3-&rmt<: 

C 0 0 3 9 ] ;xtc. tat*i<D*K<t^ ^;u*sWW l^/fc^ 
jg{C. tfcai. 3 0(DSgK3>'N';l/ 2 5SS% 

9~i 0{Cife-5J:^«:i«Ht?-a-r. TkK^b^-^-'j-^wm 
[0 04 0] c©J:5{CL'rf#6nfc-e®mffi«:7ki^^t 

^<DmnWtfCT)\^:^ y^K^ ( 3 5 aa%<D7K^^b:^ 

r 5 i^<Dr)\^t> ')iii.mw. ( 3 5sa%<D*K?{t:^ h >; 

A ) b «^H©SiS*i 9 0 •CtCHM-r S S 

©n7<;U h^b^!^?r^®«ffi{c|B|©f5^S-a:fciKEt*0* 
^br. y -^;U«rJ:bl5^2C0?SiB)«if -5. 

[0 04 1 ] (5) \mm^ 

!^ 1 0 0 sic 3 m&<D.X^'^mWii- hV-^^ASOOm 



(6) S^m^ 1 1 -25 96 7 
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*ffi|{t- -:'-5-Jt'4^fb3-fi-Ci«;X {m2. 3fiii) 

J:bl50d3©rg^Si-r.5, 

[0 042] (6) l:tt!?CT4 

sath-c-iryjn 0 0{cS'|-L/-cffiiS3sa%, 

h 1 «a% iiu^x^ tmm:^ -y irji^ ms&m. mm 

^ffl?*©pH3&si 3-1 4(C!fe^J:0(atj^3-t±rM« 

[0043] ccDm.. nf^titcKmmm=&mmbfcm. 

*ii{t:^ f ^JL-®^!:^^!^) 1 0 0 gr cc 3 mmco-^XMiMMm 
:^^';-^?A500ml 5:?$rJU;^";TT'|5)3B#raaS!S 

20 <^^32. 3m) (D:^virMt^<^fr^, C©M. 

tci: o^^tca^brf^enfcTk^fb^ f ^rju©^!^!^ 

IC, C©i&t^{C^UT7Sa%©Kfb=i''-?jUh (c© 
¥l^li»»2iffiOT©:37>vUhfb^ift*) *ig^ 
U, 7|<©{b^ '>-;u©if4t^!gjk:^fb3'-«^u h ^asSDL/A: 
l:biJ^4©?©^»<b-r*, 

[0044] b . m^m^m.(omm 

±kE© J: ^ {cf'PM U fcmmi 1 , 2 fc J; 0^ tbl^ll 1 ~ 4 

©s^^cK-fb- ^Ji'im'm<Dm&^wm-ti,f^x<m 2 

30 S«y:© J: ^ (c L-cff o/c, ±a^!^®*-e-)h^ti 1 

0g-^-^iW#L. 1 0 0 c c©y X->V>y;5rfflt»r^ 
t:'>:}'?:-?-n-?'n2 0 0|51tf(<\ IccSfcO©©® 
^^©a2©r§«III®S»l:t«^3©S 
fJW^a^r 1 0 0 i l/T5)tAfcffi*^nL/'ri>i. 
[0 04 5] 



[^2] 



40 









m^m 1 


2. 3 


1 0 9 




2. 3 


10 9 




2 . 0 


10 3 




2. 0 


10 5 




2 . 3 


10 0 




2. 3 


9 8 



[0 04 6] ±iaa27&>6W6*>!Q:J:'>{c. JUfeWl. 
2 ©tSI35S?&S«#Jt©0il©?§f)MmiSJ: D iif< 
50 fc. C©SftlJ;jj©J:'5(c#^e,4a-5, IP^. — )Sfifl<J 
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(J:tS{{?9 1.4) <!;rg!|«JSa?ef*i/h$ < >5:S. 

[0 04 7 ] l//i:*Sor. nv-c;l, h-ft-^i&SSftDOTC* 
^cCti^iSCT 1 , 2 ©7k^{ti^ 2- ^JUr£^M<DrS<^M^lS 
(i^#< &S4><Di#^e>n-2,. ib$55M3. 4© lo 
ilfmc- -3 '!r;l/?gflWBJtlfiHW 1 . 2 ©*i${b::. -7 -^•^l' 

[0048] c . ~v >T)\^wm<iy{'m 

±a© J: ^ (Cfp^ 0 fcSIJfe^ 1 , 2 *i <£ O'tbtSW 1 - 4 

®S7i<s?{t- >rivx^mm. 1 0 0 ssspi > 0 . 2 sa 

f'PSLfcrS1?)MX^ U-^^7LS9 5%-C, 1 . 6 20 
mm<D|6ya- y '!r;U;{)ie,^j:^aM(C](ttflL'> PTFE 

KM^rtf^, ^M^. J5^0. 6 Ommii5:SJ:^>tceE 

[0049] d . 

( 1 ) mm'mm^ 



C7) 1 1 -25 96 7 
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* o> c©mwF*3(c2 sMM^^cD^k^^b*'; "^Amwi^iS 

KL/fcl^g-fe-'KCO . 1 C©^M^iJSr2 4 ^ffflJt^?: 
tfV>. «©®. l/'3C©«^m?^t?*^±SBE*5--3»^r 

-'I'fc^tor-o. 8 v{c^cs*rft^s-t±a3t)K^KK 
fi**es{>. c©rS^ga 1 g ^fc D ©Sjj^ifa?:** 
mm^) *T5B©iS!iK:a-5(,»-rgcai-rsiTia 

©* 3 tCTF^ J: 'J nctsmi /Jc tc. 
[0050] 
C?^l ] 

*<jffl*= (Sf^ss/aife^jfm^s) X 1 0 0 (%) 

^C*i. ffi^fiJ^^att^KKit- -y 1 g a/to 2 8 9 
mAhibrSLai^. C©®S&SJc^a{C«3/'Cjbhfb 

[0 0 5 1 ] ( 2 ) S^E'jTBit* 
±tB®S-feJU^ffltir> SMO'C-C. 0. 0 5C©)!Sf^ 

Sd^'r4 8^ia©Siig]imf^$tT'). 

©Si|*5e^XMI5IWIitil5:m^ S55^«cj;f)*^L/cr 
M*^{b^ -7 -5^ JVi /8 M7Kffi{ft^ ^)l^<D^JSMtt ( r 
M*K{b- -y -Jr JU©4^/|8S7KK{b- ■Jr;l/©^fiS: 

fc, c ©IUiH14«Tia©g 3 tc^S-r cfc ^ ^cig:^ <t 
fc. *Lr. c©jis^igf4©saA^6-r-5<f:. c©3^ffldi 
/h3i»*>©Cii'^ 'J ^jim&ii bri?i L/i»c «fc i^c 
-So c©Ei®f4(c*si!.rJ:b$5««J3©?gJ^®%fflt,> 
fcfiffi©iaJSI14€: 1 0 0 i Ur^«>/c. 
[0052] 

















2 . 3 


10 9 


10 1 


8 1 


110 




2 . 3 


10 9 


10 1 


8 2 


1 1 0 




2. 0 


10 3 


9 5 


7 9 


9 8 




2. 0 


10 6 


9 9 


8 0 


10 4 




2. 3 


10 0 


10 1 


10 0 


1 0 I 




2 . 3 


9 8 


10 1 


9 8 


9 9 



[0053] tSi^s. ±IBS3(Cfc<,>r> *fiif<*ffl^a» 

10 9x1. 01 = 110) tcj: 
[0 054] ±fa^ 3 J: 0 ^nhtP-tjiJ;: -5 , rgi^W^'Jm 

*(c*jt>r». iblS^si 1 ©?S^«*ffli^/t^®«©rS!^ 
®*iJffl^»/jN$ < . fa©tS«J«*fflt»/c«ffi®©rS^» 

1 *j <fc cfSiM^ij 2 ©tgigjw^ffl I. ^tcwmmtiK. 50 



[0055] Bii-^. 7m.it=-v^)v^^<DmmK.^.'Xit 

L/fc3-'<;l' hfb^?:*3 ^Cl^JtKfCai 1 ©ffi<B»«*fflt» 

)&:ti. -:>t^-e. 7k^Yb^s'-!r;H51[^-©^B(c^;xfbC'/i: 

fb u a*» o fcits^ 2 (omm^mi, > fcti@K*j j: cx* 

3. 4©rS%M^^l,^/cm«{*?g^a?gS*i®(,»A:a?> 
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[0 05 6] S^CD0iffltttCtel^T{J, Tiimit::- 

micmit L fctmm 3 . 4 (Dmm'^^m^^fcnmm.<j>m 
(0 05 7] e. nm<j>i'^m 

5 -y i^a >.f iiJb (Mm : #±S7cSCDil^^) . - >r 
3. 6:0. 6:0. 2:0. 6 ©J:t$-Cil^ L > CCD 

fflfiX^Mm 1. 0Ni3. 6CoO. 6A10. 2 
MnO. 6-C^SnS7K*eKja^^(D-Y>=?-:' h^fPM 

W-i^^=f-^ifim 1 0 0 um©7K^iRjai^^«&^<!: 
C 0 0 5 8 ] f . S?tkOf^m 

iM© J: ^ {cl'^^ L famt^:^ V T jUiES ( ?KKf L-^ 

i,fcfg. c©«sp*i^&{c«»A^-s.. -ecfg. 

fCi1-^ffi?r*^P L/ r . i^iKR^S lAH©AA-9-'rX©:=. 

[0059] sr . 'mm^^&m. m9Mism 

WT© < 1 ) ~ (7) ^H-cjffife^liCi^^tfofc, 

[0060] <1) 1 ZOOmAhr^t^L-. Hflfe^li 
3!)5fiB:^i )&: -1 fcfg. ^?tblill3{)i 1 0 m VfiT L fcB#j^-C 

(2) 1 B$fflttc±ft. 1 200 m A©JBCIIS8£-C®f6a 
IE3!K1 V«C/j:SSrfi!(S3H*-S. C©<!:*©i(imB#ffl3&> 

(3) 01,^^. mm!^. 3 6(C6 OmA©S5j^fifen 

6^ra?*sij5m3#s. 

(4) SS, 1 2 0 OmAh-e-feSL. ^^^SEJfi^-X 

trs-D fern > mmms.ti i o m v Lfc^F.-s-c^s* 

(5) 1 ft5Fra»±«. 1 200 mA©fifc«mija-cmrl!!li 

(6) -:>l»r. SSt«fa, 3 6{C6 OmA©]Sa[m«SSn 



(8) 1 1 -2 5 9 6 7 
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[0 06 1 ] ( 7 ) ±15 ( 4 ) - ( 6 ) <D%WLm^>( f 

)\'^Q-^^ ^yi'WomLfc^k. $6ic. ±fa(4). 
( 5) <j>t^ommmt^hmmm<oWLm^mY'k-^ 

[0 062] C©J: ^ CCLTJjciftfcSc^^ax, YAi 
6> aSS5cS^©^fi(5I»^Z^Z= (Y/X) X 1 0 0 

{%) ior#m-rs. c©ig*«TtB©^4tcfl^-rJ; 
ooiur^fc. 

[0 06 3] 
[^4] 
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2 . 3 


119 




2 . 3 


1 1 9 




2 . 0 


1 0 0 




2. 0 


12 0 




2 . 3 


10 0 




2. 3 


9 8 



[0 0 64] ±ia«4J;f3Hj6*^''j:J:^tc. m&mi . 

2 %siizfimm 2 ©«!e»M*fflt»-cfPst/fc^ - 

•j 'Jr;l/rS!gjK (^f»J 1 . 2 *s J: c/tb^^J 2 ©rS^M) 

h{b^!g5*l-e©^MCCJ|$^3#-C^>7f<Kfb^ •y^lV'km 
fb^JJcj;»)i«;Xib (J:b^«»)3©?S!Bg») -rs<b> 2!ic§ 

fb- 'J ^)mim<^ii *) {b^Wtc^fbtTiUMbt-S 
i. rM3j-+i^7t<^fb--;»^Jl'*s^&fi{c^Rg3n4J!)>6 

[0 06 5] h. 

40 .il'!NFl4<!:©BlH5^{co(,>T*IW-r'2.. ±ai©a. (1)© 
Wl 2BfH) trrgigJSAiL. ^ -^'5^;l'©^i^ffit^2 . 

4o©««j® (jftsm^rai e^iffl) ^mmmBtu, ^ 

y i:7-;U©3pi^fl5|g[2 . 4 5 ©^K (3felES5fffl 1 9 B# 
W) 5:S^KCi-r-5>„ C©J:'5{CU-CSe>n:fe§?S 

!Kj«a. b. C4fflt,>-r±iac©«-c{'pt3-r.5©iisns 
©:^S{cj:«5^y-!r;i/Sffii&^-ti^n{^-rs. cti6 

©^- ^^i'S«Bi±fee ©isrf^ssi^nitTk^iyij^ 

50 sfei^ffi ()^Cfc> CCr>M^it::-ytr)Vmm<D{^o:>tSLW^m 



15 

[0066] CCDJ: ^ LTftSSSn/tS- y ^}V-7^m 
nm^^. «T© < 1 ) ~ (4) ^Wcr^Wim^^'n-:, 

ft, 

(1) 1 2 0 OmAhTjffe^L-v «?lfeSffj5i®A:<i:^c-5 

So 

( 2 ) 3t^5r 1 B#l«0|c±-r 10 

(3) 1 f^mt^±tk. 1 200 m A<D]SfcmiS?JiJ-e«rfem 

(4) ftStm* 1 B$ra(*±^-2.„ 

(5) ±ia ( 1 ) (4) 3teB(«X?g5:l-t>--fi7Jl'i 

1 0 o-9--<i';i.^oii-r, 

[0 0 6 7 1 -g-L/T, lt^•^'^'>'^a©«tmmMSQ!*i'J 
5e-rSii4>{c> 1 0 0-y--f5'JUgcD]5S«^mS(3^:iiJ 

tt*l)il--<-5iTfao*5Cc^n-rj:^!&^«<tJ&:-oA:. 

®tfe©Sit«mmfii:b* 1 0 0 i hX^^fc, 
[0 068] 
[^5] 







1^^ i^-'W^tt 


A 


2. 3 0 


10 0 


B 


2 . 4 0 


1 0 0 


C 


2 . 4 5 


5 3 



[0 06 9] ±faa5J:0B^e.*^ja:J:^(c, ®BjMC 

(S^»¥^i^©--;.ir;HafiIjt«2. 4 5) ^ffil^fc- 

[ 0 0 7 0 J BP mn. wmm<orji^i3 ommmicis 

[ 0 0 7 1 ] c ©J: ^ «c. S?tert-e®Si@<DS{i[^ift5&5 



1 1 -2 5 96 7 
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fcit>K:. 2 fficr>*K{b- ^r;U-¥j 3 ffiOTOa-''!-'!' h fb 

[0072] L/c*i-,r. *^B^©J: ^tc. fie^^j?) 

" irfim'^mo^^^ y ir>immt 2 . 4 «Ti^ -5 
:^-j^jmm^2. 1 5J;«3/jNS<-r-5<i:, 

»2. 1 5JW±<!:^S.if«*i*S. C<DCbi>^b. iES 
©*B?fb-:^ y -^Jl'rStJKcD^J^- y^)l'mmt2 . 1 5 
~2. 4<DffiH(Cil^T€.C<h*W*L.l.>„ 
[0073] 2f:|ISSm?§*C*j(,>T{*. m^b^a^J 

-rsj:^KL/rt,»^)As. ^a^^^■3^i{cufc:t^^v'*^ 

fb:=. '!r>'U<biS'Xfb Or&C^^Kffc::: -Jr^l/^ig^or 

rS^»^<*®¥l^i Lr©- y '^;Hl^?r2. 15- 
2. 40iL'riS3SIT5J:^JClyr4>J;t.^, 

[0 07 4] i. =i^^)VbmDmi 
^{cLr. astb-c-y-s-^n 0 0{c>ptL/r^S3sa 

ftJO, JSlC&^jtcfOpH*^! 3-1 4K:J&-5J:^{CiKIJ$ 

[0 0 7 5 ] ;xtc. *at«<D*K{b- y ^iiifimm L/fc^ 
?^{C. tbai. 3 0©te^a-'N-;L' h7j<^i2 5M% 

9-1 0{c^cSJ:^fc,ttJ#3ti-C. *®(fb" y irju^ta 
m^^^^thX. c©^o/SHK*ej{b3/^;L' h*W= 

mtiiCHcj;:*). ^KK^ba>'^•Jl'^©WH^S^iSKL/. 
^K-ft^ ■y-Jr-'L'ffi^WK:*fC/-CO. 7aM%. 1. OM 

m%, 3. oa:ji%. 7. oa«%. lo. os«%. 
11. o««%©*K'fb3/<;i' h*-en^ti*fffi5# 
s. 

[0 076] c©J: ^ L<-C7Kffit^b3>'-«;i' h©eftlia€iS 



(10) 
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0. 7mM%. 1. oaa%. 3. omm%. 1. 0* 
a%. 10. o*a%. 11. ofts^^n-en^KBRL 

D. E. F, G. H, l^fm-rS. 
[0 077] c OJ: 5 {c orf'PeS VtcTmit- •> *r}\^m 

!Kjmd. e. f. g. h, I *-€-n-en±asufcii*g€ai 

6ih,/c&?£!gJSD. E. F. G. H, I*ffl(,^r±iac 10 



if#^¥ 1 1 -2 5 9 6 7 
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CO 0 7 8 } c<DJ:^{cfPSjLfc®:gfe;u«:o. ic© 
m^iiS-C^^i^EEA^J^vS-JL-JC^ifb-C-O. 8V(C^^S 

^fcO©)5!t«ifS (*{a?§i^®^«) %^«>S<b, TIB 
r. rgi^MF hffl^is. o*a%(D^>©) 

M) ^ 1 0 0 <t or*«e>/c. 

[0 07 9 ] 











D 


2. 3 0 


0. 7 


9 3 


E 


2. 3 0 


1 . 0 


9 9 


F 


2. 3 0 


3 . 0 


10 0 


G 


2. 3 0 


7. 0 


10 1 


H 


2 . 3 0 


10,0 


10 0 


I 


2 . 3 O 


1 1 . O 


9 5 



[0 08 0] ±ie«6 J;0a^6A>!^j:J:'5tc, a^-ijibm 
MdU. 0aa%J;f5iJ>ii:t,^irS!^*{cjf$fi£an-5^ 



[0 08 1 ] Lfcti^-D-C. ^S^^»^^(C?[^■rS^>'^V^^ 
fi«l. 0~1 0Sfi%i-r-5©*iJf*Ut-». 

30 mmofsmrmm 

[mi] *^H^<D^SX?lCC*Jt,>-C7}<Kjb- ^-/P* 

lO-X^y-, 2 0 ••^5.?H4^^. 2 1 -^-^^rjum 
3 0--S«> 3 1 ^rjU^g. 3 2-TJl'*'; 

4 0 "ii:ijiE«i® 



(11) 
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r-|l||...|»- 




^mW- 1 1 - 2 5 9 6 7 



' [ ^mmm ] mnmm 1 7 2 (om&ic j: 2,i«iE®jsK 
mnB] w-^i 3^?3^2 3 a (2001. 3. 23) 

nmW- 1 1 -2 5 9 6 7 
C<2jffl0 ]¥fiRl 1^1^290 (1999. 1.29) 

i^m^m ^m^ff'Sim 1 1 - 2 e o 
immm^] - 1 7 9 9 4 1 

HOIM 4/52 
4/32 

[F I ] 

HOIM 4/52 
4/32 

[ffitiiB] ^fiRi 2^2.^ 1 7 a (2 0 0 0. 2. 1 ±M<Dj:'>i<cifmufa^m!^~y^)ViEm (Tkmit:^ 



7) 

[^mmjE 1 ] 

:msmmmmi&] 0 0 5 s 
c 0 0 5 8 ] f . mm<o{%m 



iC^mm^mOUX:. ^ftsgfil Ah.<DAA■y-fX©- 



-w 1- 



